
increased frequency selectivity. These digital down converters will be subject to the same
overload interference as the analog units.

The Commission also errs in the logic that it assumes that all MOSIITFS operators will be
changing out block downconverters in the next few years. Many operations will continue to be
analog operations and will have no need to change any equipment. Included in these
systems which have no plans to transition to digital operation are many ITFS operators which are
not associated with wireless cable operators. In fact, the WCAI is not aware of any ITFS
operators who are not associated with wireless cable operators who will be employing digital
technology in the near future. Also, many operators have been installing digital ready block
downconverters for the past few years and will not need to make any changes to their installed
base of block downconverters.

BLANKETING INTERFERENCE TO MDS/ITFS

As noted in an Ex Parte letter filed with the Commission by BellSouth on January 30, 1997, WCS
operations can cause the initial stage of an MOSIITFS block downconverter to overload. This
power overloading of the block downconverter will cause the resulting television picture to be
unviewable due to multiple intermodulation products in the picture. This type of interference is
similar in nature to the blanketing interference as defined on Section 22.353 of the Commission's
Rules.

In specific, due to the nature of the MOS and ITFS which encompass frequencies from 2.15 GHZ
to 2.69 GHz, the receiving devices, antennas and block downconverters, must be broadband in
nature. As such, the frequency selectivity must be somewhat limited. It was generally agreed
within the subcommittee, which included three of the major manufacturers of block
downconverters, that the signal power level at which overload of the block downconverter occurs,
the 1 dB compression point of the input stage, is -6 dBm.

To determine the power present at the input stage of the block downconverter from any source,
the following formulae are employed.

Power at input stage (Pis) =[transmit EIRP] - [Path Loss(P,)] + [Gain of receive antenna(Grx)]

where PI = 36.8 + 2010g(0) + 2010g(F)

o =Path Length in miles
F = Transmission frequency in MHZ.

2
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For the analysis of possible overload by wes, it was assumed that the wes transmit site was at
a point in the MDSIlTFS system where the MOS/ITFS operator would be employing a 24 dBi
receive antem,a to receive an acceptable MDSIITFS signal. As it is reasonable to assume a
broad distribution of wes transmit sites, it was assumed that the MOSIITFS receive site was
within 300 FT of the wes transmit site.

To detennine the wes EIRP above which block downconverter overload will occur, the following
formulae where employed.

EIRPmax = -6 + [36.8 + 20109(300/5280) + 20log(2305)]· 24

EIRPmax ::: 49 dBm ::: 82 W

Therefore, any wes transmitter with an EIRP of greater than 82 W will cause the MDSIITFS
block downconverters to overload. In addition, good engineering practice requires that the input
power be limited to 6 dB to 10 dB below the overload point. As such, the wes EIRP should be
limited to no more than 20 W to allow continued operation of the MDS/ITFS systems.

Clearly, given the reasonable assumption that WCS transmit sites will be distributed throughout
the market, if the power of WCS is not limited. the very existence of MDSIITFS systems is
threatened.

PRESENT OPERATfON OF BLOCK DOWNCONVERTERS

As a matter of clarity I it should be noted that the present installed base of block downconverters
have been designed for and do not experience interference from the previous licensees and uses
of the reallocated wes spectrum. In paragraph 157 of the Order, the Commission states that
MDS/ITFS ..... downconverters receive all signals throughout the entire 2.1-2.7 GHz band..." In a
very broad sense, this statement is correct, at least with respect to those bolck downconverters
which are designed to operate in both the 2.1 GHZ and 2.5 Ghz bands. However, it can lead the
reader to believe that the block downconverters, and specifically dual band block
downconverters, have no filtering in the frequency band 2.162-2.5 GHz to lessen the interference
potential of signals at these frequencies not employed by MDSIlTFS operators. That is not
correct. Filtering does exist and filters the unwanted signals from present operations in that
band.

The block downconverters were designed in a cost effective manner to allow the MDSIITFS
operator to provide competition in the Multichannel Video Market and the units have performed
that function well for years. It Is only the change in the type of ••rvlce and •••oclated Rul..
for WCS that has participated the interference.

3



GENERATION OF THIRD ORDER INTERMODULATION PRODUCTS

As demonstrated in the attached transmit site intermodulation studies, the potential exists for the
generation of third order intermodulation products at a collocated PCS and WCS transmit site
which will fall into the MDSIITFS bands. In addition, these products can cause in-band
interference to the GPS frequency band. If the power of the WCS transmissions are not limited,
the probability of generation of these in-band interference products increases dramatically.

INTERFERENCE TO THE ISM BAND

It also came to the attention of the subcommittee that various unlicensed operations in the 2.4
GHZ band exist and would most probably experience blanketing interference as well. Most of
these units operate at a very low power level and, as such, will be overwhelmed by the WCS
unlimited power. Information concerning several of these products is attached for reference.

CONCLUSION

As demonstrated above, the Rules adopted in the Order pose a serious threat of interference to
the present MDSIITFS operations. In addition, without power limitations being adopted for the
WCS, no equipment can be designed or promulgated to mitigate this interference. As such, the
Commission must reconsider its recent actions and provide reasonable and necessary
protection to the MDS/ITFS industry.

The subcommittee members are as follows:

Operators
Mr. Kel/y Balius - Wireless One
Mr. James Gracie - CAl Wireless
Mr. AI Kuolas - Pacific Telesis

Manufacturers
Mr. Robert Hannah - California Amplifier
Mr. John Wachsman - Pacific Monolithics

Respectfully s mitted,

fra3is,on Hardin, P.E.
c~r~an, Engineering Committee
Wireless Cable Association International
March 3, 1997
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Mr. Michael Denny - PCTV
Mr. Brian Scott - ATI
Mr. Bob Saunders - Bel/South

Mr. Dale Hemmie - Conifer
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•
PACIFIC

. MONOLITHICS
Solutions For Wireless Communications

March 1, 1997

Mr. Lauriston Hardin
President
Hardin and Associates
1300 Diamond Springs Rd.
Suite 600
Virginia Beach, Virginia 23455

via facsimile (757) 464-2148

Dear Mr. Hardin:

P.2

This letter outlines Pacific Monolithics' concern of potential interference of
the new Wireless Communication Services at 2305·2320 MHz and 2345-2360
MHz with existing and future MMDS receive installations. The recent WCS
Report and Order FCC 97·50 did not protect the existing 1,000,000 educational
and commercial installations, Additionally, the virtually unlimited EIRP for
WCS makes it impossible to embark on an improved downconverter design.
The design complexity (and unit cost) of any downconverter rises
geometrically as an in-close out~of-band interfer EIRP increases. In other
words, if the EIRP of WCS is unlimited then the design complexity (and unit
cost) is also unlimited.

The "overlay" of an essentially adjacent frequency WCS cellular architecture
and traditional MMDS broadcast technology requires more (not less) rules
governing interference protection. The relative strength of the signals
impinging on an MMOS downconverter is based on the relative powers and
distances to the MMDS and WCS sites. MMDS being broadcast and WCS
being cellular ensures that MMDS will "lose" dramatically on the distance
portion of the equation. As it stands now, WCS can always "win" on the
relative power portion of the equation.

P<lCl"C MonolrCI'!,(s, Inc • 1308 Morrett Par!( Drive. Sunnyvale, CA 9408Q • Tel 408·745·2700 • Fax: 408·734·2656
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Mr. Lauriston Hardin
March 1, 1997
Page Two

P.3

The comment in section 157 Decision, " ... have vastly improved frequency
selectivity and would not receive wes signals.", greatly distorts reality.
Frequency selectivity will never stop a downconverter from receiving WCS
signals. It will only reduce the amount of unwanted WCS signal. The design
challenge for manufacturers would be to provide sufficient frequency
selectivity such that the unwanted WCS signal are sufficiently diminished for
proper MMDS operation. However, the required frequency selectivity can not
be defined because the WCS power is virtually undefined. If the WCS power
is defined, it should be noted that the amount of selectivity is limited. The
WCS band is close to the MMDS band and falls between MMDS and MDS
frequency and therefore limits the amount of selectivity that is economically
feasible.

The following sentence in section 157, "Also, the digital downconverters to
which the MDS/ITFS industry is expected to convert over the next several
years are expected to be better designed and not subject to overloading from
WCS signals.", is also misleading. The term "digital downconverter"
essentially means that the local oscillator in the downconverter has
improved phase noise performance. This improvement has NO impact to
the sensitivity to overload conditions. If the aSBumption is that digital
processing technology will provide a higher degree of immunity to wes,
then it is clear the FCC has not considered all the markets that are analog
today and will remain analog into the forseeable future. This includes
virtually all the distance learning operations outside the major markets.
Additionally, "not subject to overloading from WCS signals.", can have no
basis of fact unless the WCS EIRP has some reasonably defined limit.

It is important to note Pacific Monolithics' position on the folloWing
comment including in section 157.

" Thus, to the extent that we may in the future, based on actual WCS
operations, find it necessary to adopt an interference rule for wes, we would
protect only those MDS/ITFS downconverters installed within a year from
the adoption date of this Report and Order. After that time, we would expect
that only more spectrally efficient downconverters would be installed by
MDS/ITFS licensees:'
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Mr. Lauriston Hardin
March 1,1997
Page Three

The undefined nature of WCS power level makes it is impossible to calculate
the magnitude of selectivity required. Therefore, PM can not embark on a
design effort to develop a "more spectrally efficient downconverter" that will
ensure successful operation. As stated section 157, "without a dear sense of
what particular WCS licensees will prOVide, and how soon they will be
operational, the interference impact of WCS operations on MDS and ITFS is
unclear.", no one can define the interference impact. Therefore, there is no
way for a manufacturer to develop product to work in an undefined
environment. It is only reasonable to "start the clock" after the environment
is defined. The FCC has allowed the environment to only be defined once the
actual WCS services and architectures are determined. Even then there are
really no interference protections due to the language of the FCC regulations.
For instance, PM might be able to develop a downconverter to ensure
operation within the initial roll-out concepts of a WCS service. Some time
later a WCS licensee could greatly increase power and do 80 with no
consideration for the MMDS operator.

All of the uncertainty is removed if the FCC would simply define the
maximum allowed EIRP for WCS. I personally do not know of any other
frequency band that does not have a EIRP specification. In hopes of defining
the EIRP, I provided Mr. Robert Saunders of Bell South an analysis of the
maximum WCS power an existing ITFS/MDS downconverter could tolerate.
I have included it for completeness.

If you have any questions or need additional information please call me at
(408) 745-2810 or fax me at (408) 734-2656.

Sincerely,
Pacific Monolithics, Inc.

John M. Wachsman
Vice President, Marketing
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WCS overload analysis

Assumptions;

P.5

Input 1 dB compression point of MMDS receiver input stage = -6 dBm
Gain of MMDS receive site antenna (Gant) ~ 24 dBi
Distance from WCS transmitter;; 100 yds

What is the maximum EIRP of the WCS transmitter without compressing
this installation?

EIRP - path loss + Gant 5. - 6 dBm

EIRPmax ;;: - 6 + (20 log (100/1760) + 20 log (2305) +36.8) - 24

~ - 6 + (-24.91 +67.25 +36.8) -24

= 49 dBm

= SOW

wcs EIRP levels of greater than 80 W will begin to compress the input
amplifier stage. Since video is an amplitude modulated signal it is important
to remain in the linear range of the receiver. Good engineering practice
requires the input power to be 6 to 10 dB below the compression region. This
would limit the WCS EIRP to 8 to 20 W.



LEITER FROM CALIFORNIA AMPLIFIER



Mar-Ol-97 03:22P California Amplifier Eng.

Fcbnwuy 2Kth. 1997

Mr. Lauriston Hardin
Hardin and Associates. Inc
1300 Diamond Springs Road. Suite 600
Virginia Beach. VA 234~5

De."lr Lauriston.

P.02

califOrnia. Ampllner
~

California Amplifier. Int.
460 Calle: SaJl Pablo
Camarillo, Calitomia
l,lJOI2 USA

Further to our telephone conversation reprdiI18 tbe COllunission's WCS Report and Order. I am writing to
you to express our concerns over the WCS Report and Order.

California Amplifier is a major supplier of MDSIITPS downcouvelters and (IS such we arc able to respond 10

some of tl1c assertions in lhe Report and Order regarding downconwltcrs.

Auertioll : MDS/1TFS industJy is converting to new downconvctters that will nof receive WCS sigrml5.

Responle : Given the fae. that there appears to be no limitation on the maximum EIRP Cram WCS
transmitters. it ludicrous to assert that new downconveT1crs will not receive the WCS signal.

There is no known technology which will give infinite frequency selectivity to ensure that
downconverters will not receive signals from WCS tmnsnliners with no 111nitations on EIRP.

A'JCrtion: Digital downconverters will not be subject t.o overloading from WCS signals.

Rellp60le : O:tlitornia Amplifier is already supplying digital downcol1vertcrs to the industry. These
downconvcrters !til! be subject to overloading if they are closer than 300 feet to awes
transmitter with an ElRP of 20W.

Again. if there is no limitation on the maximum ElRP frotn WCS ltlillsmitlcrs, it is ludicrous
to assert that digital downconveI1ers will not be subjcct to overload.

As8ertioD : Within 1year. more spectrally efficient dowtlconvcrters would be installed.

ReSp(ldlC : California Amplifier cannot even Ocgin to Slart design.ing new downeonverters UJltil there i" a
known upper limit 011 EIRP from WCS lrclnStnitters. Therefore we (:8.(UIOt give any schedule
on product availability.

We w()u1d hope that the Commission would protect c,usting MDSIITfS downconvcrters. as well as adopting
a up~r limit on EIRP from WCS tnutsmitters tbat will allow cost effective MDSIITFS downcollVerlers to be
developed, thereby serving the best interests o{ the consumer.

Robert J. Hannah
Vice President. Enginoering

cc: 1. Caron, K. Kelkar. M. Ferron, B. Sturtz
Pbone (805) 987 • 9000

Fax (805) 388 - 2827
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March 4, 1997

Mr. Lauriston Hardin
Hardio aDd Assotiatts, IDC.

1300 Diamond Spriu2s Road, Suite 600
Virginia Beach, VA 23455

Dear Mr. Hardin,

TO 17574642148 P.02

This letter is in follow up to our telephone conversation(s) regarding the Commission's WCS Report and
Order. Thi~ letter is intended to express the concerns Conifer Corporation has in rev;ards to certain
aspects oftbe WCS Report and Order.

Tb~ Conifer Corporation is a pioneer in the design and manufacturing ofantenna and downconverter
products for tb~ reception and transmission of2.150 GHz througb 2.690 GHz MDSlITFSIMMDS signals.
Cooifer CorporatioD history dates back to the single/dual chanoel MDS system&, four (4) tbanocllTFS
products and beyond with analog/digital products for current thirty-three (33) channel MMDS systems.

Tbe new Wireless Communications Services at 2305-2320 MHz and 2345-2360 MHz represents a serious
}>Qtential as a source of overload type interference to existing MMDS receive sites as well as MMDS receive
systems yet to be toostruded. The degree of WCS interference to MMDS receive sites taD not be assessed
accurately witbout first knowing the maximum ElY that WCS ttansmisswn site5 will be limited to.

It is the opinion of the Conifer Corporation that WCS EIRP be limited to twenty (20) watts based on th~

following:

MMDS interference from WCS

AssumptioDs: MMDS receiver input level for 1 dB compression ~ - 6 dBm
Gain of MMDS receive antenna -- 3' parabolic == 24 dBi
Distance ofMMDS receiver from WCS Tx site -- ~ 100 yd.
WCS transmitter frequency (CW Mode) -~----- "" 2305 MHz

Calculation: Maximum EIRP ofWCS transmitter without compressing MMDS installation ""

ETRP max"" - 6 + (20 log (100/1760) 4- 20 log (2305) +36.8 - 24

"" - 6 + ( -24.91 + 67.25 + 36.8) - 24

... 49.14 dBm or 80 watts

Continued on Page n ofD
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Mr. Lauriston Hardin
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TO 17574642148 P.03

Conclusion: WCS EIRP levels greater than 80 watts will begin to compress the MMDS receiver and
result in it being in a non-linear operating region. Good engineering practice dictates
that the input power be 6 to 10 dB below point of overload. Tberefore limiting WCS
EIRP to 8 to 20 watts would allow the two (2) services to co--exist with minimal negative
interadion.

WCS systems witb a limited EIRP of 20 watb will be able to operate in ]00 watt MMDS markets for the
followiog reasons:
1\ Cellular approach will allow additional WCS cell sites as required
1\ WCS ,ystems are likely to be 100% digital as opposed to analog for many MMDS systems
'" A~ a start up service WCS can install units witb RF selectivity as required to avoid interference from

otbcr near band services

Nlew MDSIITFS Block DowDconveTters -- To our knowledge efTorts to provide "more robusdy designed
dowDconYerterstt as quoted in the Commission's WCS Report and Order bave focused on;
1< Low phase noise
* Flat frequency response
I< Recovery time from short duration overload bursts
I< Low noise figure (Fint amplifier stage in front ofRF filter) for best SIN performance
I< Improvement oflinear performance for processing ofQAM signals witb minimal degradation

Not~: RFjilJering traditionally has been deAlt with on a mar'et by market basis - WCS and otller service.f
entering the market place will impact dowllconverte, design and cost! by the level ofRFfiltering
required.

Existig In-tbe-Field Downconverters
* Tbere are a Dumber of analog MMDS systems in operation which have no plans to switch to a digital

type sen'ice and therefore are not likely to install higher priced digital equipment.
.. Tbe design of tbese units bave centered on low cost, low noise figure uaits with RF selectivity as

required for a specific market.
* Limiting the WCS EIRP to 20 watts would allow many of the currently installed analog downeonverten

to remain in service.

The Conifer Corporation recoKnizes tbe increased demand for radio frequency spectrum and stands ready
to respoDd to MMDS downconverter RF selectivity requirements as soon as tbe Commission sets a limit on
ElRP for the WCS transmitters.

Sincerel)',

JIiL-/~
Dale L. Hemmie
V.P. Engineering

cc: Marc: M. & Paul H.



ANALYSIS OF INTERMODULATION PRODUCTS



CRI WIRELESS SYSTEMS. INC

Table

lShading indicates interference with GPS J

(Shading indicates interference with MMDS/1TFS. 1

~MMDSIITFS Reeeiver sensitivity - ~x (1 Mhz bandwid!h) 1
Max WCS power: x dBm
Max PCS power 62 dBm EIRP (1640 Watts) in an unspecified bandwidth.
Typical max TX power for PCS base stations is: 57 d8m115 MHz (OCS-1900) ==> 46 dBm/MHz
(Assuming 17 dBi gain antennas)

Isolation between PCS antenna and WCS antenna is at least:
(12.45 + 20*log(f"'d) - G) dB. (f in MHz. d in meters) =88 dB for 10 meter separation, G =1OdB)
PCS interferer level at WCS Transmitter --> 46 dBm • 88 dB - -42 dBm

'up to 3 WCS channels can simultaneously interfere: + 4.7 dB :J

Page 1



WCS I pes 3rd Order Intermods in the MMDS/ITFS Band

WCSA WCSB WCSC Guard Band WeSD WCSA' WCSB'
2305·2310 MHz 2310-2315 MHz 2315-2320 MHz 2320-2345 MHz 2345--2350 MHz 2350-2355 MHz 2355-2360 MHz

E3 MMDS 2620-2626 MHz Interterence
F3 MUDS 2626-2632 MHz Interference 'nterference
E4 MMDS 2632-2638 MHz Interference Interference
F41 MMOS 2638-2644 MHz Interference Interference Interference
G1 ITFS} 2644-2650 MHz Interference Interference Interference
H1 ITFS) 2650-2656 MHz Interference Interference Interference
G2 (CTFS) 2656-2662 MHz Interference Jnterferenoe Interference
H2l ITFS 2662-2668 MHz Interference Interference Interference
G3 ITFS 2668-2674 MHz Interference Interference Interference
H31 ITFS 2674-2680 MHz Interference Interference Interference
G4 (ITFS) 2680-2686 MHz Interference Interference Interference

CAl Wireless 3/4/97
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AIRONET'S \lVIRELESS OEM PRODUCTS

A Access Poin~ ior Ethernet.
Token Ring. and LocalTalk

... ISA. Microcnanne! and
PCMClA LAN Adapters

A Wirele~ 6rtdges and Repeaters

A ARLAN' P<.~nteo Wlree~s

LAN Network Soft-,v~o~

WIRELESS LAN
INfRASTRUCTURE PRODUCTS

at 1&2 Mb~s

A 900 MHz Direct S~quence
at 860 Kbps

OEM WIRElt:SS LAN~LES
... 2.4 GHz Frequency Hopping

P(MCIA at 1&2 Mbps

Hz Direct S~quence

(}Aironer
AIRONET WIRELESS COMMUNICATIONS, INC-

Cail 1-800-PNIRELESS ... 818-361-4918'" InfOITn<ltJon via fax at 818·837.4341 ext. 291'" Visit our W~b s,:e at http://WWNalronet.com

"'~VN I). rqls~n:ld v.d.""""..... !·'h(f'oA••~(lIo ....d ltI'I:: Alrone\ l,Q1O oII"C ft~1rXs of Ail'Ol"ll!!tWlr~~ Comrnl,rl'liaaOnt ~nc...

:..JI otT;~~ pf'l')duCl ~ :.r..;J~ ~~~...a:l .\f'C fJ'<! ~d~m~ or ""tlJ*te~tndcm~of .,...It l"npect:fW O'lolrt'ltr"J. ~'9"H AJronC( \l\Il~~Commu('.;OUO~j.:"'<"

Circle 702
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LEA 0 I N G \/\/IRELESS APPLICATION

.Airlines)
(.,;c ...;rgo handling

,mmunications

American Airtines uses wireless
LANs for cargo handling and
passenger reservations

American Airlines is increasingly relying On wireless ~ommuni

canons to OptimIZe both customer seMce and operational produc
tivity and differentiate its services in a highly ~ompetitlve market
place The reason is simple-wlth 70,000 mobile workers who often
require information stored on computers. some nearby and some far
away, there is simply no bett~r way to optimize connectiVity.

"With Wireless networking, our mol>He workers can get the infor
mation they need, when they need it. wherever they happen to be,"
says Lanc~ Cra....iord. manager for wireltss data technologies at the
SABRE Group, based in Dallas. Texas. "Since thIS information is
essential to American's abilit}· to deliver the highest levels of service
their customers expect, Wireless has I:>eoome a business critical too!."

The 5ABRE Group, a dimion of ,o\MR-the holding company of
I\mencan Airlines-provides decision technologies and infonnation
systems to American Airlines. The SABRE Group offers similar ser·
VIces on J consulting or outsourcing basis to a number of other
external companies. The company also markets the SABRE reserva·
tions s~tem to more than 29,500 travel agencles and corporations
worldWlde.

As part of American's wirl'less strategy, the company has begun
installing a 2.4 GHz direct sequence spread spectrum (DSSS) Wireless
LA='! f1'om Aironet Wird~ss Communications, Inc. in airport:;
around the world. The mitial application is an online. real·time
cargo tracking s~'stem currentlv being rolled out at American's eight
largest US. cargo facilities.

"With thIS system," CralA.'ord says, "we can mor~ effectively han.
dle cargo before it is put onto aircraft. ln addltlOn, with Ulfonnatlon
bemg real-time. we always know exactly where every part of livery
shipment is located, down to the speufic cargo containers utilized,
rhe flight number each of those containerS needs to be loaded onto,
where tn the plane the containers are to be placed and whether those
contamers have already been loaded. The bottom-line result: our
operanon IS streamlmed and Our customers re<:elve better 5ernce."

The cargo tracking application relies on Telxon hand·held tennl
fials used by mobile cargo handlers for data input and display. These
terminills-50 at each of the eight ~i~es-incorporate integrated
Allonet OEM wueless LA!'l module5 and built·in barcode scanners.
They communicate With the network server via Aironet Access
Pomts Installed throughollt the cargo terminal and connected
directly to the existmg wued Token Ring LAN backbone. Each Access
Pomt creates a "microceW of radio coverage that is an ex~nsion of
thl:' network backbone. Access POints use :\ironet's patented
MiI..'rOcellular architecture to seamlessly hand off mobile ctients to
each other as they roam from cell to ceIL Thb allows the cargo han·

dlers complete mobility throughout the facility, which can measure
300,000 square reet or more. and even to areas outside the building.
while maintaining a network connection to the cargo tracking
application.

The system is a substantial improvement Over an earlier hand
held batch terminal system that required workers to place uniti in a
cradle to upload data to the network 5elVer. The Aironet solution
allows real-time updates. is less prone to user enors ana prOvides the
cargo handler with uj>-to-<1ate information from the central com·
puter. all of which was impossible with a batch system.

In addition to the cargo tracking application, American is also
utilizing its Aironet wtrc~less networK to prOvide wireless connec
tivity to ticket and gate agents who can now rely On laptop and
pen computers to improve customer service inside the terminal.
"With a wireless connection." Crawford explains, "agents are no
longer tethered to their conventional counter positions. As a
result, we can enhance customer 5ervlCe by putting up temporary
counters or easily moved podiums and using laptops with Aironet
wireless PC·Cards. to provide mobile agents with the same full
access to our SABRE reservation system as they would have at fixed
counter positions."

American chose ruggedized laptops from Inonix and PC-Card
wireless adapters from Alronet for the mobile agent application.
These same laptops can be used to link to Amilrican's wide arta net·
worl< Via CDPD. "Not all applications for laptop connectivity are
local," Crawford explains. "For example, if weather delays occur and
we have to ovemight passengers in hotels, we can now simplify reo
routing by having our customer service agents handle all processing
tasks on·site, at the hotel, thereby minimizmg any inconvenience to
our passengers."

Once the WlreJess LAN Access Points are installed in the passen
ger terminal, new apphcations can be added easily, and other
American operatlons areas can benefit. "We are aggreSSively moving
to an environment in which wherever information in the field is
required, it wUl be provided with Wlreless connectivity," Crawford
says. "With the Aironet wireless network, pen ~omputet devices and
a graphical user interface we developed at 5A8R~. we will be able to
dramatically improve internal efficiency and productivity through·
out our operations."

For more information, contact Lance CrawfrYrd, m,m~ of
wireless data kchnologits. The SABRE Group, at 817-963·9060 or
Todd Smith. direcror of product marketing, Ajron~ Wireless
Communications, at 1-8()().3·MREUSS.

ORCLE702
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LEA 0 I N G VVIRELESS APPLICATION

Hospital uses wireless IAN
technology to coordinate
therapists efforts

Respiratory therapists can be found working in almost any area
of a hospital, and unlike most care providers, they also must trav.
el thrOughout tht hospital to see panents. To make this even mOre
challenging. the patients can be moved from one care area to
another at the same time the respiratory therapists are scheduled
to set.' them Changes in patient schedules make It challenging to
provide care and manage demand for service. These challenges can
only be overcome with access to real-time patient scheduling and
chnicalmformation.

St. Luke's Episcopal Hospital in Houston, Texas, working in
cooperation With the Texas Heart Institute, performs more than
4.000 cardiac surgeries annually. It has 150 intensive care unit
beds, a forty·bed cardiovascular recovery room and four buildings,
one With twenty-seven floors for a total of 949 beds. The size of St.
Luke's accentuates the need for respiratory therapists to have real
time communication with their departmental respiratory care
Information management system (RCIMS).

To addres~ thIS need, the Sr. Luke's management team decided
to replace their wsting ROMS, using optical wand technology.
l.~lth the Manilgers Assistant program from Tempe, Arizona-based
Medi5erve Information Systems and ProXlm's RangeLAN2/PCM
CIA wireless iAN techn , e Manager's Assistant client pro
gram runs on Com Contura Ae X 486 33 MHz sub-note·
book computers St. uke's has eight n sub-notebooks with
l'roxlm RangeLAN2/PC CIA 2.4 GHz fre ency hopping spread
~peetrum wireless UN a ters The wirele notebooks commu
nicate with ten strategically ated Proxi RangeLAN2IAccess
Points that bridge them to the st rd ernet network back·
bone. The network is connected to a Compaq Prolient 100 MHz
Pentium server running Novell NetWare Version 3.12, which ulti
mately mterfaces WIth the hospital's IBM mainframe. The Wireless
L-\N covers all three bUilc1in~ and twenty-six hospital floors. All
~lXry of St. Luke's respiratory therapists. over three shifts, use the
Manager's Assistant program and Proxim wileless LAN.

WIth real·tlme information collected over the wireless LAN,
management can match staff ••ith the constantly changing
demand for re~plratory care services. "Resource management is sig
nificantly improved with r~al-time communications. At anytime
we (an analYle how much work is out In the hospital and what per
centage of that work IS completed. We are now also able to ltlstant
1'1' evaluate iluetuation~ in demand. This could not be done if the
miormatlon was bemg periodically downloaded to the RCIMS by
the resptratory therapists," says John S Sabo, MS RRT, Rep.

Real-time commumcations allows St. Luke's to coordinate res
piratory therapy procedures and patient load fluctuations through
out the day, I.A patient that comes into the emergency room is
treated by a respiratory therapist. That patient is moved to a
patient care floor, then rushed to the 'eath' lab (depending on
chest pains), then ultimately moved to an intensive care unit. A
respiratory therapist may need to see them at any point in the
process," says Sabo,

"Proxim's wireless technology allows us to address the chal
l~nge created 'oy fluid patient scheduling and the mobility of our
respiratory therapists. Now we immediately know where the
patient is, what care they have received and their current treat
ments. Only real-time information allows YOu to keep a pulse on
work loads as they go up or down. This allows us to meet staffing
demand. It also allows us to perform workload forecasting for the
next shift," says Sabo.

"We anticipate that this technology will Improve staff efficien
cy and timeliness and the accuracy of information. The
RangeLAN2 wireless L'\l" has taken us from batch mode docu
mentation to real-time inronnation. Ultimately, we expect this to
translate into higher quality patient care and improved resource
management:' says Wadle Williams, RRT, Rep, manager of patient
support services in St. Luke's Respiratory Care department.

St. Luke's respiratory therapists now have access to real-time
patient schedUles and respiratory care records. The ho~pital's man·
agement anticipates that Improved communications will help
their respiratory therapim be more productive by eliminating the
need for travel hack and forth to the department for new or revised
orders. The therapists also save time because patient therapy mod·
ifications are communicated as SOOn as they oceur--<lramatically
reduCing the ne~d to track down patients Who have been moved,
The elimination of 'oatch transfer of patient care and billing infor
mation saves time and, more importantly, potential data lo~,

'''The bottom line is that Proxim's technology will allow us to
manage our resOurces more efficiently because we can meet the
real-time fluctuations in demand for services in both volume and
location. In the future, our institutional strategy is to addreSS real
time billing and charging for patienn upon discharge. Proxim's
technology Will allow us to suppon thIS strategy," says WiJliams,

For mOre informAtion, contact Dan Top<rrek, public relations
mllMgeTt Proxim, Inc., at 415-960-1630-
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LEA 0 I N G VVIRELESS APPLICATION

The wireless link for
traders on the floor
is one of the most significant
changes in the operation of

the AMEX since we adopted
electronic order processing
in the late 1960's.

Two major U.s. stock
exchanges go wireless

When technologIsts first conceived wireless networkS, the
obvious applications involved mobile workers-men and
women whose duties took them away from the confines of the
office and the information and data necessary for making
lmportant decisIons. These first-line mobile network users
mcluded salesmen, route delivery personnel, warehouse worK
ers and many other.;.

Once wireless networks were proven mature and robust
enough to handle increasingly complex and information-inten
sive Jpplications. the definition of mobility rapidly expanded.
YOl,l 00 longer have to jump into a vehicle to be considered
mobile. The ability to receive and transmit information without
being tethtred to a desk. a compl,lter Or a phone has enormous
appeal to everyone.

Ultimate mobile worktt
So who today is the ultimate mobile worker? Take one look

at the arm-flapping, paper-waving and dashing about that typ
Ifies trading floor activity at a major U.S, stock exchange, and
you have the amwer-thc trader.

~ever in one place for very long, yet ever wary of being out
of touch for as little as a nanosecond. the stock trader must be
able to transmit and receive information instantly and securely
In order to remain effective. Milliom of dollars can be made or
lost In the blmk of an eye.

The volume of trading handled by a single trader on any
gIven day IS staggenng. Multiply that by the number of traders
workmg the floors of both the American Stock Exchange
(AMEX) and the New York Stock Exchange (NYSE) and it i~

Immediately apparent why both organizations are implement
mg WIreless LANs to facilitate and manage many aspects of the
mformatlon process.

A!\IEX, the first stock exchange to standardize on wireless
networking technology, began its wireless efforts with the most
information-intensive of all Its activlties~option trading.
Instead of using the traditional hand signals and slips of paper,
opllon brokers can now communicate buy-and-sell orders elec
tronIcally via Symbol Technologies' Spcctrum24 high capacity
local area network (LAN) With Spectrurn24. traders are free to
move about the tradmg floor at will. They can send and receive
orders via radiO frequency signals. using small. industry-stan
dard hand· held computers to access information, to make buy
artd·~ell decisions and to exeCute trades.

~8 WIRELESS FOR THE CORPORATE USER

lDteroperability allows terminal choice
Individual member brokerage finns select the hand.held

computer which best suits their n~ds and can best aCCOmmo
date their own specially-written software. Some traders, for
example, prefer Pentium color laptops with trill graphic analysis
capabilities. Others may opt for smaller. hand-held devices. The
computer is then brought on-line by inserting the Spcctrum24
one-piece PC radio card. complete with antenna. In the device's
l'CMCIA Type II expansion slot.

According to Joseph Carrier, managing director of informa
tion techno Or t~mericanStock Exchange, about half of
their 80- us hand-held cuter users are now operating on
the Spe m24 2.4 GHz freq ency standard. The rest are still
using the wn 902-928 MH systems. By the third quarter of
1996, Carrier m24 to be fully implemented on
the trading floor to accommodate aU option traders.

A complete Spectrum24 2.4 GHz wireless infrastructure is
now being deSigned to handle as many as 1,200 mobile devices
at the AMEX. Carrier expects the design to he completed and the
gateway operational by the second quarter of 1997.

In addition to the broker members who will be connected on·
line with their own devices, some 7S AMEX trading floor staff
will also go wireless, reporting on trades and updating quotes as
they happen. Instead of the tethered devices they currently use,
these staff will be operating Symbol PPT 4100 hand·held pen ter
minals equipped with the SpectTUm24 radio card. Cone Software,
Inc. of Boothwyn. Pennsylvania, is developing and Integrating a
fully redundant gateway software s~tem to manage and govern
information transmitted vla the Spectrum24 network.

Calling it a "new era
for the AMEX," William
Strauss, senior execu
tive via! president and
CFO, American Stock
Exchange. IS excited by
the potential of wireless
technology to enhance
trading efficiency.

"Traders have
instant position man
agement and real·time
access to their back
office," Strauss said of the SpectIum24 implementation. "The
wireless link for traders on the floor is one of the most signifi
cant changes In the operation of the AMEX since we adopted
electronic order processing in the late 19605.»

StlUldards supports means easy iIltegratioll
Strauss added that the Industry-standard interoperability of

Symbol's Speetrum24 appealed to an operator that strives to
meet the varying needs of its many members. Because Spectrwn
24 supports open hardware and software standards, it is readily
integrated with existing 3ystems.

Spectrum24 is also the first high-performance Wireless LAN
designed to support IEEE 802.11, the forthcoming interoperabiJ
ity protocol from the wireless industry's standards development
hody. Based on a bridge architecture, Spectrum24 provides a
transparent connection to an Ethernet LAN through multiple
access points. In addition, the seamless roaming among network
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1M Symbol A«e$$
Point i5 mounted
~
CIl'ld links to an
EthemetlAN

aackbone of the Symbol Spectrum2A networir;.
lhe SpednlftI 24 wirele$$ LAN PC card i5
designed to fit in stcmGard PCMClA slots.

cells makes It easy to serve hard-to-wire locations.
"The communication netwOrk is mor~ critical than life itsel{

to our Orokers." says Carrier about the fully redundant wireless
network. ":Vlillions of dollars can be lost in an eighth or a sec
ond if th{' network goes down or a trader is unable to go on·
line. We chose Spectrum24 for various reasons. such as its ver
tical int~gration, its adherenc~ to th~ IEEE standards and its RF
support But capacity and fault tolerance were also very critical
conslderatlons...

SYSE invests in wireless tedmology
Wtth th~ implementation of a wir~less·data s}~tem utilizing

Svmboi's Spectrum24, the 203-year old New York Stock
ExchJnge tNYSE) is nearing completIOn of its S125 million
Integrated Technology Progr<lm (lTP)-the largest capItal invest
ment In technology ever undertaken in its hIstory

[he system, being designed by GTE Corp.. systems integrator
for the project, will ultimately provide more than I,ZOO brokers
and NYSE <;tatt members With customized hand-held computers
equIpped with Spectrum24 radIO cards for me directly on the
trading floor Information will flow b~tween a broker anywhere
on the HOOT J.nd the brokers' booths.

Currently brokerage assistants located in booths around the
penmeter of the Exchange tloor USe pagers or phones to notify
floor hrokers of buy or sell orders, The broker then contacts the
hooth wlth a cellular or standard telephone for specific inrorma
:lOn The broker wrItes the information On a ~lip of paper and
gives the paper to the specl.lJist handling that stock to complete
the tramaction Finally, the broker contacts the booth onc~

again to confIrm the transaction.

Interference-resistant freqoency hoppiJ\g
Uoder the new system, information from the booth can be

transmitted directly to the floor broker's Epson EHT-4Q hand
held personal digital assistJ.nt (PDA) equipped With Spemum24
One·piece radIO card, which can then be used to transmit infor
matIOn back to the broker's booth The SpectTumZ4 wireless LAN
uses frequency hopping which makes more effiCient use of the

Traders on the fas"'~ed floor of the American Stock
Exdlange are us;119 Symbol pen-baHd wnless IllI'mi
nak to In:Jn5CICt in ftc1 time. 1M lennincls communicate
with Itle Symbol Spectrum24 nelwolit, a 2.4~. high
perfQnncmce wi~(eu LAN designed to 5upport fonh·
coming industry 5tandcrdS.

limited spectrum
while rendering the
system more resis
tant to interference.

Frequency hop
p10g is a modulation
technique that creates a high-capacity network by u~ing multi
ple access points within the environment. be it large or small.
Each access point, which connects to the wirc:d LAN backbone,
executes a unique hopping pattern across 79 non-overlapping
frequencies. This mmimizes the probability that One cell is oper·
ating on the same frequency at the same time as anOther cell.

The American Stock exchange and the New York Stock
Exchange represent the most informatIon-intensive applicatiOns
imaglnable for any type of networK to handle. On the AMEX,
primarily an options market, some ZS mll\lon trades are made
daily. The NYSE, which deals mostly 10 equltic5, reports an aver
age of one.half billion trades a day.

These numbers fluctuate with the global market and both
e~changes must prepare to handle peak volumes, a considera
tion that b a high pnority 10 the design and implementation of
their wireless networks. The NYSE estimates that going wireless
will enable it to expand its capaClty to a mind-boggling two bil
lion share:> per day.

TraditIon lovers can rest assured, however; that the image of
the frenZied trader, dashing from booth to booth, frantically
waving hiS arms and ~houtin8 his bUy and sell orders will not
be replaced by technology-induced silence. Both cxchang~s

plan to hang on to their peol'le-to-people traditions using wire
le5S technology inst~ad to augment capacity and further insure
secure, accurate information flow. Wireless is seen as the next
logical step in bringing the exchanges into their next century of
operation.

For more infonnation, 'ull .4rda Nilartn, director of media
relQtion.~, AmtrlcQn Stock Exchange at 212-306-1634 Of

Michael Manur, smioT mQnag~r, diner nsponst marketing,
Symbol Technologies, Inc. at 800-SCAN·234
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Omnidata adds w.itJ~~lP

IBM all-in-one hand-held lets retailers handle sales,
inventory and networking

Used as a pen-based portable or clocked device. IBMs (White Planes. NYI new 4612 Sure Point
mobile computer enables users to swiech between POS, invemury and neaworIc Ipplications On

the flV- Sure Point features In integrated SClWlW. a 416 DXZ 66-MHI processor.. a 3Z·tlit ISA
bU$ architectul'8, hs nagged. modular design and PCMClA 51015 allow for many custom options

such as wirclciS modems, barcode scanne" and magnetic stripe readers. An isltegrated micro
phone and speaker allows for voice applications. List price for the unit is S3.445. hi' more infor

moon, call 19M at 915-301-S!i05.
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\ Imennee's new TRAKKER includes common terminal emulation
\ Th. TRAKKER ...... Z425 hand-h8Jd IF1IInninIl tram I""nnec Corpondion (Everett. WAI fe8tura true SNA
\ terminal. n r TCPflP support fur ANSI and VT environments. Using induary
\ sta nd open connectivity, it ella be • • most host .nvitonme•• including Etbel'Mt and

\

1i n Ring. ItlIU CHz rilIdio provides .........idIh. ater ClO~rlg. and roaming throughout an indus·
tri environmelll Design ftltDres include'. CGI'lIOUrtd pe. B SCiln buaon positioned for ambideldrou$
use a Imge 16 x 2D character G..ley. The W1ifs' price is S2S9O with an integnnM laser SC8nner
and 52 • the sClnher. For more i on, callintennec at 206-355-9551.
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FEATURED PRODU,CTS,
" t~~~. ~.., .

Portable light allows palmtop users to work in dim surroundin.~.

The Ultimate Palmtop Computer Ught. model pel 300. from ASF Associates Ltd. ends non-blcklit screen
visibility problems for h,lnd·held comput.r users. It evenly illuminates the orspllY. keyboard and work.
area. The Pel adjusts to fit any palmtop computer. PDA or electronic organizer. The pel COftlt$ with a

DC car acfa~r, 8 high·low dimmer 1V#itdl, a sott trlvel case, spare bulbs !including red bulbs for
night vision) and a clip for attaching 10 8 hand-held dlvice. list price is $29.96. For more infonl1ldion.

call ASF Associatn It 800-711-3600. .
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Wi-lAN's new Ethernet bridge extends hardwire tANs
The Hopper Plus 1.5 Mbps wireless Ethernet bridge from Wi-LAN Inc. (Calgary, Alberta, Canada) can
provide bridging for up to 10 remote Ethernet networks. The unit is designed for companies looking
for an alt.m~tive to expensive T1 connections and does not require packet translation or the addi·
tional data links and terminal equipment that a T1 does. It operatlls in the 902-928 MHz ISM bands
and uses direct sequence spread spectrum technology with three levels of network security: unique
spreading codes. irregular transmission OF data packets. and a unique customer aCCBSS code.
Prices start at $2,500. For more information, call Wi-lAN Inc at 403·m-9133.

C1RCLE742

Air Quatro networks up to 16 POS terminals over ARDIS and Mobitex
In its tirst series of wireless offerings. International Verifact Inc. (lVI) [TorOnto, Ontario. Canadal
introduces the Air Guatro wireless point·ot-sare (POSI device. Air lluatro IS a wireless LAN con
troller that manages up to 16 POS tenninal$ for wireless communications via the ARDIS and
Mobitex data communications networks. Compact in size, the unit operates in a completely unat
tended environment and requires no operator assistance. Air Quatro is also able to automatically
switch data packets from one communications protocol to another based on the message's desti
nation code. The unit connects to POS terminals' RS-48S port for 9600 Kbps communications. For
more information. ealllVI at 416-245-6700.
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AirEZY Bridge gives T1 connectivity without cable
Using sp~ad~peetr\lm technology, OTe Telecom's (San Jose. CA) AirEZY Bridge delivers wireless data links at

speeds of up to 1Pt1bps and l118intaiM a reliable connection for up to 500 feet in office environments and two
miles in building-tn-building links. The unit operates in the 902-921 MHz bends and does~ require FCC licens
ing. It will int8roperate with any existing Ethernet network operating system and requires nD additional drivet'$
or installation software. The AirEZY Bridge connects direetly to the Elhernet bus or n.mork interfBC8 at a net
work server Of hub through either an RJ-4S or BNC conneetor.ltllist price is$3". For more infonnrion. call

OTC Telecom at 800-710-6691.
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